What's new in in vitro studies of exocrine pancreatic cell injury?
Exocrine pancreas in vitro models are useful for the study of pancreatic differentiation, secretion mechanisms, cell injury, and lysosomal processing of secretory product. Syrian hamster pancreas in explant organ culture undergoes a series of morphologic changes which parallel in vitro acinar cell injury, differentiation, and phenotypic alteration. Within 48 hours, the cultured acinar cells show morphologic evidence of sublethal cell injury. Autophagy and crinophagy are particularly striking. The autophagic processes can be inhibited by the addition of the protein synthesis inhibitor cycloheximide or by culture at lowered temperatures (20 degrees C). Acinar cells lethally damaged show pyknotic nuclei, high amplitude swelling, and necrosis. Approximately 25% of each explant is viable after 72 hr in culture and the viability remains constant at 25-35% for up to 60 days of culture. The morphological changes of the explants are consistent with many of the features of pancreatitis and carcinoma of the exocrine pancreas. There is an increase in the ductal elements and a decrease in acini over time in culture. This may be due to: (a) an increased replication of ductal epithelial cells concomitant with necrosis of acinar epithelial cells and/or (b) phenotypic alteration of acinar cells to ductal cells. Acinar cell necrosis and phenotypic alterations may in part be due to the activation of lysosomal degradation pathways. Processes which inhibit lysosomal activation proved protective against these alterations, while processes which promote zymogen activation were deleterious.